Differences in responses of plant hairy roots to chemical toxicity compared between primary and ramified roots.
As a bioassay system for the assessment of the chronic toxicity of chemicals, successive culturing of pak-bung hairy roots was conducted with serial passaging of the primary and lateral root tips. Based on the elongation rates of these root tips, the dose-response profiles were examined while exposing the roots to 2,4-dichlorophenoxyacetic acid (2,4-D) and 1-methyl-3-nitro-1-nitrosoguanidine (MNNG) at concentrations of 0.01-3.0 micromol/dm3, and the values of the median effective concentration, EC50, were determined under the conditions examined. Irrespective of the test chemicals, the EC50 values of both the primary and lateral roots gradually decreased with increasing exposure period ranging from 7 to 35 days. A marked difference in the EC50 values was observed between the primary and lateral roots exposed to 2,4-D; the EC50 value of the lateral roots following exposure for 35 days was 0.036 micromol/dm3, which was one-eighth that of the primary roots for the same exposure period. Moreover, it was found that this phenotypic difference in the root responses was consistently reflected in the distinct patterns of DNA fingerprints of the primary and lateral roots analyzed by the random amplified polymorphic DNA method.